Overview

Starting The Zeiss LSM 510 Microscope, Software And Laser

Selecting An Objective And Focusing The Microscope

Configuring The Laser Scanning And Detection For Confocal Image Acquisition
Acquiring A Z And Time —Series

Data Storage



Starting the Zeiss LSM 510 microscope, software and
laser

Turn on the remote control switch

Switch on the mercury vapour lamp

— Make a note of the number of
lamp hours in the log book

Wait for the computer to boot up and
Login with your own username and
password
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Starting The LSM 510 Software

it
L3M 510

Double click the
LSM 510 icon

Ensure “Scan
New Images” is
selected

Select “Start
Expert Mode”

Fe]

Carl Zelss

Laser Scanning Microscope LSM 510

Yersion 3.2

Scan New Images

Use Existing Images

Start Routine Mode

Start Expert Mode

@ Copyright Carl Zeiss 1986-2002

Partions & Copyright 1996, Microsoft Corporation. All rights reserved.
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Creating A Database For Acquired Images

Create in

= 3% Floppy

File name:

Create tppe

Create Hew Databaze

THLSM 510 - Expent Mode

File Acgure Procesz 3D View Macro Optionz  Window  Help
R . ..
% 0 ptions ﬁ b ainitain
*.

I @ File /g Aoouine @ A0 Wiew @ b acro
ARt I

__________________________________________ UlEle e =

Save Savehs [ mpairt E xport kdvalti Print E st

: 1 Select “New” database

+ :;: Process

2. Select drive D: from pull down menu
3. Create a new directory for each session

Create New Databaze
Py I:l:umputer/ Create in IE g
ﬁ Dezktop T v
My Cormpflter ?m:
=3 3% Fifppy (4] HE = |
ecycler

&9 tere;a

iz D]

(=3 Remaovable Disk [E;] b UsErs

= (F)

,ﬁ [G:] -
I Create | File name: I Create |
IDataI:uase Files [*.rdb] j Cancel | Create lype IDataI:uase Files [*.rdb] j Cancel |




Turning On Lasers

T5HLSM 510 - Fxpent Mode
File Acgure Procesz 3D View Macro Options:  Window  Help

R . ..
% Options ﬁ b aintain

@ b acro

@ File I/% .-’-'-.u:quireé i:i: Frocess 3D Yigw

s y = .
JAN =G| 9 | @ | | = ® | = | &
Laser Micro Canfig Scan EditROl | TimeSenes | EditBleach| Stage w5 T LS
A
1. Select Acquire A |Laser Conil x|
. Cloze
Laser Uit | Wavelength | Power |
Select Laser Enterprize 351, 364 nm
Argond2 458, 477, 488, 514 nm

Switch required laser/s to
Standby or On Jvgonz

b awimum Power: 30,0 mw On

W avelength: 458 477 488. 514 nm aif

Status: Warming up —
The argon ion laser tube power Tube Curert:__ 2.0 A =

must be set to 6.1 Amps Dutput %] 6o | |




Microscope Eyepiece Viewing Or Laser Scanning

TG LSM 510 - Expert Mode

File Acquire Process 230 Wiew Macra Opkions  Mainkain  Window  Edic T ¢

@ File I y% Acquire i :;: Frocess 30 Wiew
11O 4 =
Ald | =4l @ £
Lazer kdicro Config Scan Edit ROl | TimeSenez| EditBleach

1. Select “Micro”

2. Microscope settings can be
stored and up to 8 buttons
assigned for fast retrieval and
adjustment

3. Select objective lens from pull
down menu

Flar-&pochromat 63x/1.4 Oil

R eflector

GFP

Tube Lens
Lens LS

LD LD LD (D LD LD

& \Microscope Control x|
Microscope Settings
Cloze
IGFF‘ j Apply | Store |Delete| Azzign Button |
GFFP Lt Rhod Trans on Less
; b b t.f t.f t.f
Condensor Tranzmitted Light
|| Aperture 00529 Of 00X
Plan-Meofluar 10:/0.3
............... Objective

Plan-Meafluar 20:/0.5

Plan-Heafluar 40=40.75

Plar-tpochromat B3x/1.4 Oil

Plan-Meofluar 100:1.3 Ol

Achroplan 10084704




File Acquire Process 30 Wiew Macro Qphions  Mainkain  indow  Edik LT —
a - = Microscope Settings
@ File I /& % Acouire | i :;( Proces: ETE 30 Viey I - Close
ERN " [ i IGFF. LI ."E'.I:Il:l['r' | Stare | DE'EtE—'l .ﬁ.SSign Eutton |
e N = 4 T
& é = 7 = @D | gD = GFP L Fhod Trans on Less
Lazer Micro Config Scan Edit BOlI | TimeSenez| EditBlea o o . .
. : Cond T itted Light
« “Transmitted light” can be ondenser et
turned on, and the intensity ’®|
regulated by the slider
Transmitted Light |

-
Obiec 4| | M e Close
E Plarity
* Fluorescence can be turned on
by selecting the appropriate
filter set in the “Reflector > |S|
O

Turret” menu




Configuring The Laser Scanning And Detection For
Confocal Image Acquisition

Single Track

!

Used for single, double
and triple labelling

!

Simultaneous scanning
only

!

Advantages
Faster image acquisition

!

Disadvantages
Cross talk between channels

Multi Track

!

Used for double
or triple labelling

!

Sequential scanning, line by
line or frame by frame

!

Advantages
Dramatically reduces crosstalk

!

Disadvantages
Slower image acquisition



TS5 | Configuration Control

1. Select “Config”

2. Select Single
Track

Transmitted light
image can also be
generated.
Transmission
channel is usually
set to white colour.

Channel Mode [Lambda Miode [ rrizitg Miade
Single Track hulti Track Ratio
Beam Path and Channel Assignment
Dezcanned MHamn Mescanned [Camena

PIateZl

MFT 545 Z

|:| LP 560 I
[ Chi

A 1

HFT
\/433/543/633

Va

MHaone

MFT 430

Specimen

BP 385470 |
[ Ch2

BF5053-550 [

[ Ch3

& E witatio

[
e [ ChD

3. click the excitation to select
the laser and attenuation

I}

Line active  Transmizsion [%]

-
v

< "1 <

track configurations

Track Configurations

4. “the ‘config’ button opens the
pull down menu to load/store

FITC/Rhad
GFPLF
Lucifer v'ellow

Lazer
Puowier

Bem [01 | [T > @
®m (189 - T | @
e [ 01 | T »| @
e [ 3 4| T »| @
si4nm [ 01 4| [T »| @
543rm [67.3 4|7 ] e

Cloze

Lazer




Stare | Apply | Delete |
/7F Answer NO!

Each new login loads a predefined set of

5. Select Apply

correct configurations.

6. To check for correct settings,

click the Spectra button

1 I

Spectra

The spectra button opens a
window to display the
activated laser lines for
excitation (colored vertical
lines) and channels (colored
horizontal bars)

T Detection Spectra & Laser Lines DAPI/GFP/Rhod

If you select store by mistake, it will ask you
if you want to overwrite the configuration.

Lazer

/

/

/

Chi
Ch2
Ch3
a

400 500

E00

700

L




Multi Track Configuration

& Configuration Control x| ) )
— 1. Select “Multi Track” for sequential
Channel Mode Lambda Mode I rriing Hiode .
— scanning
Single Track ulti Trac Ratio
: e i 2. Select Store/Apply

. Spectra
List of Tracks .

Switch tracks after each I Line Frame | Frame Fast | Ei 3 SeIeCt “DAPI'G FP'RhOd_MUIt'H from
MHame | Channelz | Light [rmn) | T Lasaiie pUII down menu
Ch2, ChD 364
GFP Ch3 484
Rhod Chl h43 l
Add Track | Remave Stareftpply Single Track | %

Beam Path and Channel Assignment i Channel Mode Configurations X

Descanned Hon Descanned Camera tare fApply Configuration
_ _ — , LCloze
H |LP EED -| Configurations: | S B E] o o ol otars B W j
mjl o Stare | Apply | Delete |
Flate Z|
BP 385-470 -
[T gl e This is a button for single track
BP 505-550 O H H
wersis 7] Z| ] o - configurations only.
MFT 490
HFT &Emm Do Not Use Unless Sure!
VABR/0A3/633
MHone

Specimen :l
[¢ ChD




x|
File Acquire Process 230 Wiew Macra Opkions  Mainkain  indow  EdiE T Help
L Sl A “I
@ File I/% ........... ,-'l'-.cquue i :;: Frocess Efg 30 Wiew é Macro % Optiots ﬁ M aintain
é ./l 1O / @ f% I | I — I . l pam—
& % Es & 5Scan Control
Lazer kdicro I:::unflg Scan Edit ROl | TimeSenez| E

1. Select Scan

Mode £ Settings

L ] Spn’[‘ — LineI ——Frame - Stan:k

Channels

Uz
|

2. Select Mode

3. Select the Frame Size as
predefined number of pixels =
or enter your own values (e.g
300 x 600). Use Optimal for
calculation of appropriate
number of pixels depending
on N.A. and I.

The number of pixels influences
the scanning resolution!

Objective Lens, Image Size & Line Step Factor

Objective

el iz

Optimal | by

=
1024 | 2048 |

Line Step I'I '-'I
LINES

Secan Time: 295 zec

| Plar-&pochromat G314 Oil

.....................

128 | e |78

B2

¥ | 512

Speed

fed [ 3 4 |

Pixel Time: 1.60 pz

Pixel Depth, Scan Direction & Scan Average

Cata Depth GE | I 12 Bit Mode I Lire vI
kethad IMean I

Sican Direchion | | M umber I I

Cloze




Entering Scan Speed

& 5Scan Control EI

I Made Channelz £ Settings Close
o sl — ue &) %
£ ‘ Ine | ——Frame Stan:k :

éew

Objective Lens, Image Size & Line Step Factor
Objective | Plan-4pochromat 63x/1.4 O = 3
Find

Uz
|

Frame Size 128 | 2% |f 1024 | oosa |

Optimal ® | 512 v | 512 LineStep [1 =] @

Scan Speed IT j I _i ﬂﬂl ﬁ

Pixel Time: 1.60 pz Scan Time: 295 zec Single

Pixel Depth, Scan Direction & Scan Average

i Stop
Cata Depth GE | I 12 Bit Mode I Lire vI

kethad

!

Enter the scan speed

. a higher speed with
averaging gives the best
signal to noise ratio.

. Scan speed 9 usually
produces good results.

/ Use 6 or 7 for superior
B .

images.

Mean
Sican Direchion | | Humber I I Cort




& 9can Control

I Made Channelz £ Settings
o sl — ue =l
H ‘ Ing || ——TFratme Stan:k

Uz
|

Objective Lens, Image Size & Line Step Factor

Objective | Plan-4pochromat 63x/1.4 O -]

.....................

Frame Size 128 | 2 |7B 1024 | oosa |

Optimal ® | 512 Y| 512 LineStep [1 =]

Scan Speed I 9 jl _i ﬂ baw_

Pixel Time: 1.60 pz Scan Time: 2 Q5-wec

Pixel Depth, Scan Direction & Sca~ average

Cata Depth GE | I 12 Bit Mode I Lire vI
I Mean I

kethad
Sican Direchion | | M umber I I

Select the dynamic range

» 8 bit will give 256 grey
levels, 12 bit will give 4096
levels.

* Photoshop 5 will import 12
and 16 bit images.

* Publication quality images
should be acquired using
12 bit.



Confocal Microscope

PHOTODE : .
..-:'mm'ﬁﬁl'f‘éﬁ. The depth of the optical section is

dependant on:

_-‘___.__.. DETCCTOR PINHOLE
ICONFOCAL APERTURE)

1. Pinhole diameter
(greater pinhole - thicker
section)

2. Wavelength
(longer wavelength - thicker
DHCHAROMW MIRROR .
(BEAM SPLITTER) section)
3. NA of objective

(higher NA - thinner
section)

SOURCFE PINHOLE
(ILLUMINATING APERTURE)

LIGHT SOURC
(o.g. LASER]

/ \ Features above and below the

" '—"' OBJECTIVE LENS plane of focus fall outside the

\ - pinhole and appear black -
producing a true optical
SPECMEN I

FOCTAL PLANE FOCUS section.




T 'Scan Control

tdade I Channels £ Settings

— LineI — -
Frame S‘ta-:k

Channel Settings ;ew
Channels - {:}O

Finhale I 979 J J— J 1 Ma:-: Single
Optizal glice < 0.8 pm Pinhole @ =1.01 Airy Units JIHI\
Stop S

=ze
Feis]

® Spot

A
A\ 4

etector Gain | N - -
Jeteetet JEER _ M a Pinhole size :/
Amplfier Offset | 0023 4| 1 | ] .: 1 Airy unit
Amplifier Gain | J_I ﬂ ant.

0.8 “Airy units” produces the best signal : noise ratio
Pinhole adjustment changes the “Optical slice”.

When collecting multi channel images, adjust the pinholes so that each channel has the
same “Optical Slice”.

This is important for colocalisation studies.



J 1 |Ma:-:|

Ay Uitz

Starting The Acquisition of Images

#— 1. Find automatically
pre-adjusts

\ detector sensitivity

2. Select “Fast XY”
for continuous fast
scanning - useful
for finding and
changing the
focus

3. Stop

£ Unnamed16 = - AIM

Ready, 512 % 512 . 1 channel . 8 bit, Raw image data . Display Zoom: 1 . Palette : No Palette

Select

Chan

A
Zoam

(=] E3

Dizplay

=~

./

Coverlay

{30

Cantr

@

Falette




Optical Zooming

The level of zoom can be
changed either by using the
zoom control under
“microscope”, or by selecting
“Crop” on the image menu

= Unnamed16 = - AlM

Z00Mm 2 j '_J— ﬂ 1
Rotation a0 ﬂ J J ﬂ
/
Offset ] J 3
28 rﬁk i;;:i}l ;<>u
"\_ Flezet
Offset X; 0.00um
Offzety" 0.00 prn

The image can also be
rotated by selecting and
dragging the bars

Ready, 512 » 512 . 1 channel . 8 bit . Raw image data . Dizplay £oom : 1, Palette ;

Select

=

Chan

pre,

£oom

[rizplay

-

\.

Overlay

{3

Confr

€0

Falette

)

FiF

Profile

LA

Pres

[y

Ifo




Selecting Gain And Offset - Choosing A Look Up Table

Feady, 512 <512 , 1 channel , 8 bit , Faw image data . Display Zoom @ 1, Palette

1.

Select Palette

2. Select Range Indicator

o =] S |

IRy Color Palette
Mo Palette
Glow Scale
Flainbowy
oray

Hizto

Prafile

250

—_— St S
Bamp FolyLine Spline

Red = Saturation (maximum)

Blue = Zero (minimum)

Irnport




Scan Control - Setting Gain And Offset

N2
“Detector gain” determines the .

. Pirhal |9?_9 1 |—h1 M
sensitivity of the detector by setting e J J—ljl
the maximum limit Optical ghce < 0.8 pm Pinkole @ = 1.01 Airy Units
“Ampl. Offset” determines the Detectar Gain g3 4|1 _i ﬂ
minimum intensity limit e Arnplifier Offset [ 0029 4] 1 | >
“Ampl. Gain” determines signal

3
o Arnplifier G ain 1 1 3
amplification — N 2

—

e reduce “Gain”

Saturation at the maximum

» Gain

Saturation at the minimum

e increase “Offset”

< Gain set correctly

s Offset set correctly

JU\

“Ampl. Gain”increases the whole
signal, and the offset will need to be
decreased.

™~ Offset



Adjusting The Laser Intensity

T can Contral = 1. Set pinhole to 1 Airy unit
Mode Channels £ Seftings Close
e e &y 2. Set gain high
=
Charmels Cha {:}O /
Fi .
3. Reduce laser when image
= / IS saturated

Finhole (s o = »| 1 |Ma

Optical zhce < 0.8 pm Finhale @ = 1.01 &y Uit

Detector Gain I 1067 j I J_ ﬂ
Aplfes Oftset [ 0,029 4|1 | E
srplferGain | 1 4 | N il

% wiom [01 4 [T » @
wim [189 - [ » @
samm (01 4| [T » @
gaem [ 3 4| [ »| @
Sl4nm [ 01 4| [T »| @
sa3nm [67.3 | | ¥ @

<

1 1

Fipmtp, 518 m 582 1 chorsd . B i . Fiomy rosge dotn_ [ephip Coew 1 Figlin




Adjusting Gain And Offset

.2 Both Gain and Offset
Finhole I 979 j J— ﬂ 1 | Mar:l Single saturated
Optical slice < 0.8 pm Pinhole @ = 1.01 Ay Uniits @

Dietectar Gain I 1067 AT

‘ v
Amplfier Oftset — [-0023 4] 7 s E
AmplfierGain [ 1 4| | /ﬂ ) Cont,

Fleady. 512512 .1 channel. & bt

1. Increase the Offset until all blue pixels
disappear, and then make it slightly
positive.

2. Reduce the Gain until the red pixels
only just disappear.

Finhale [ 973 4

Optical ghce < 0.8 pm

Amplfer Offset [ 0,029 4 1
Amplfier Gain [ 1 1| '|

Dietectar Gain I 1067 A




Adjusting The Laser, Gain And Offset
Multitrack Configuration

& 'Scan Control il
Mode Channels £ Settings Cloze
Each channel is selected o | — e[ —rrme| @ | B 2 -~
independently, and the laser power m
imi
and other parameters are optimised as \ ——— —
described in the previous slides. m\= *:3?
- =
Fazt =
For accurate colocalisation, adjust the Finhele [ 784 4[] M1 | Mar| _Singe
HPInhOIeSH SO that eaCh Channel haS Optical shce < 06 pm Pinhale @ = 1.00 Ay Units @
the same “Optical Slice” DetectarGan | 1107 4| 1 o g
. . . Amplifier Dffzet IIZI.IZI15 1 b
0.8 “Airy units” gives the best ;p;ffera - |1—j_'| Jj Cont,
. . ) rplifier ain
signal:noise ratio
| Excitation |
% C s [0 @
E* M ot (183 4T T | @
* nml ) | |
Lazerline u au| | ﬂ .
|_488nm|9 ﬂlJ—ﬂﬂ
Csi4em [01 | T »| @
 s43mm (673 (f—— [— »| @




Setting Up Gain And Offset - Multli Track

1. Select Split
2. In Palette, select Range indicator

3. Select each channel separately under Channels and
adjust the Laser, Gain, and Offset as described
previously.

[ Unnamedt * - Al

Piseedy, 612 0512 3 chamnnel 8104 Aanw imsge defn . Dispisy Zoom : 1/2_Plette - Mo Palste . Iniensiy (315477 Cra 11 4 Reach. 12512 3 channets . 8 . Rawimege dats  Olsgley Zoon - 1/2. Falstie . intensity [F7ATAICH3T2 10




Line Averaging

& !Scan Control x| . . . . .
Averaging improves the image by increasing
Mods Channels Z Sefiings Ol the signal : noise ratio
. ] = il . . . .
° SF’D“ Hne Frame| 2 1o Stack TI—J Averaging can be achieved line by line, or
Objective Lens, Image Size & Line Step Factor B frame by frame
Objective | Plan-pochromat 63x/1.4 O RS
Frame Sizs 128 | 28 [EEY to24 | c04e | _Fd 1. Select Line or Frame

opina | %[5z v[ 52 Lnesen [T ¥] @ (5 2.  Select number for averaging. the
[Speed FW more the better (max 16) in this case,

ScanSpesd | 9 4] o M| K each line will be scanned 4 times

Pizel Time: 1.50 ps Scan Time: 295 zsec
o an Average

Drata Depth & Bit | I 12 Bit Mode | Line
b ethod I Mearn vI E M

I ode
Scan Direction | e p Muriber m i

Pizel Depth, Scan Direction & Scan Average

Lire

tethod | Mean
Mumber | 1

L L L




Frame Averaging

1. Select “Frame”

2. Select the number for averaging
The more the better (max 16). Continuous averaging is possible in this mode

can Average

an Average tode |Frame

Mode |Frame - Method |tMean =
b ethiod Mean - Murnber I |
Murnber I -
Frame averaging helps reduce photobleaching, ED”“”“EE‘E —
but does not give quite such a smooth image. B
There is also a longer delay between each track
when using “Multi Track”. @
tode | Frame j Stop

tethod | pean j

Continuous averaging has a “Finish” button which :
Mumber — Firish

allows the scan currently in progress to be completed
before stopping




. Return to Mode, and under Scan
Average select the number for the

average.

Collecting An Averaged Image

Crata Depth g Bit

Scan Direction _’,

12 Bit

Rl

|
Mode m -
tdethod M ear b
Murnber -
1
2
4
15 |

. Under “Channels” select single”. An
averaged image will be collected.

I d=L 7l l

Single

Feady, 5122512 1 ch

Range indicator switched
off

Range Indicator
Glow Scale
R ainbio

aray

Select
e
Chan
Pe)
Zoom
N\
Dwerlay
3D
Contr
@ T
Palette Histo
big,
Frofile
<;) 250
Reuse
(O]
Crop || ——
o
Copy || —
7 | €22
o Prew
Save
...................... Ii[
Ll | AL




Scanning A Z-Seri

& i5can Control x|
tode LChannelz = Settings
= g Cloze —/
. ERD = I L
L ] —
=5 Lne| ==Frame| 2 ¢ Stack m
7 Settings L
Stack £ Size: 19.00 pm
¥ B2 Z5hce QO
Focus 0.00 pm B
Z Sectioning M ark First/Last Hyperfine £ 5 ectioning ﬁ
azt #y
Mum Slices I 20 j T
Interval 1.00 prn
bd v b g First
RefiCor. | 1 47—
XY —
®=hrL =111 @
.................................... ot ot
Auto £ Corr. Auto E =
A
b ove ko | Move & i b ove B
Focus Pozition 0.00 pm 0.00 pm
Enable tezt -

es Using “Mark First/Last”

1.
2.

Select “Z Stack”

Start scanning using “Fast XY” or “XY Cont”

. Keep your eye on the image and move the focus

to the beginning of the Z series - select “Mark
First”

. Move the focus back in the opposite direction to

the end of the Z series, and select “Mark Last”

. X:Y:Z sets the Z-interval so that the voxel has

identical dimensionsin X, Y, Z.

. with Auto Z Corr., Detector Gain, AOTF, Ampl.

Offset and Ampl. Gain can be varied between
two (A, B) freely selectable slices of a stack

Focusing can be achieved manually (preferred),
or using “Stage” on the LSM menu

)Sus ,.-"'r Wiork

Focus  =— fz Lo
— Focuz

v Wheel

Increment —
\ Focus step [pm]
IR N



Confocal Z-sectioning
Number Of Sections For Correct Sampling

Optical thickness d depends on:

e wavelenght A

* objective lens, N.A.
» refractive index n

* pinhole diameter P

d~PnA /(N.A)?
~0.5 um @ 63x1.4

Optimal: (no missing information @ minimal number of
sections)

slices overlap by the half of their thickness

-Nyquist-* or Sampling- Theorem




Z Stack - Number Of Slices And Increment

& |Optical Slice

1. Select Z slice - the window

Z Settings Tew
Stack £ Size: 19.00 pm
G < olice

Focus 0.00 pm Find

£ Sechioning b ark, Firzt/Last Hyperfing £ Sectioning @

Fast =

NumSlices [ 64 41 [ |
Interval 0.30 pm ﬁ

Stack £ Size:  19.00 pm

Sc

T 246 pm Close |

Ch2-T1
0.6 pm

¢ Optimal Interval: 0,30 pm

Cha-T2
0.8 pm

Optimal Pinhaole Criameter

Chl-T2
0.8 pm

Undo

Optical Slice will appear

2. Select Optimal interval the
computer will calculate the
/ optimum number of sections

3. Select “Start”

|
Ev

Start

For more or less sections -
adjust Num Slices




Z - Series Using “Z Sectioning”

£ Sectioning b ark. First/Last Huyperfine £ Sectioning @ 1. SeIeCt Z StaCk

NumSlicss | 64 4| N N Eatelr L 2. Select Z Sectioning
merval o[ 03 4| | ﬁ' 3. Select Line Sel

»
_ | J Stark
CurentSice | 34 4|1 _ ﬂﬂ / 4. Select the large arrow

Keep Interval  Heep Slice \ button and position the XZ

cut line

I UnnamediB = - AlW : » MEE
oy et | DY
A —
&Y
i el i
B LdLinn
. 5
250
Line Sel e

Flessdy. 512 w512 . 1 channesd | Bkt oy rvasges dads  Displyg Zoom: 7 Palsis



£ Sectioning b ark. FirstdLazt ‘ Hyperfine £ Sectioning @

Mum Slices B4 j J J ﬂ
[rtereal [pm) 03 j_i ﬂ
Current Slice 34 j J J ﬂﬂ

| Keep Interval  Heep Slice @
4 ‘(\
1. Decide whether to Keep Interval or Keep
Slices

£ Unnamed19 = - AlM

2. Select “Range” and position bars to decide
where the Z - series begins and ends

3. Select “Start”

Set limits
for Z-
Series

Hange

Ready, z2-5can 5121 39, 1 channel , 8 bit . Raw image data , Palette :



Viewing A Z - Series

Unnamed20 = - AlM =] EH
Select | Display Shce
z
2.85

. Select “xy”

T 2. Select “Slice”

Cverlay
{30p| B j 3. Use scroll bar to
Sl | e : / view individual

@/ luw, / sections

Palette Histo

B || bl T

Apim Profile

12/24

Feady, 512 %512 ® 12 . 1 channel . 8 bit . Raw image data . Dizplay Zoom ;1 . Palette



£ Unnamed?20 = - AlM

Select

Chan Data
0.00 pm (.40 pm .80 pm ~N

1. Select Gallery

2. Select Data

1.60 pm 200 pm 2 B for scale

Use Subset to
extract sections

3.20 pm 3.60 pm 4.00 pm

S v Prew
= *
G| 1

Saveds Info

Ready, 5122512212 . 1 channel , 8 bit , Baw image data . Dizplay Zoom : 1/4 , Palette : | Intenaity [229,337.8] Chl: 2



£ Unnamed20 * - AIM

Select

Chan

A
Z000m

Ortha

Cut
| B
Cantr Gallen
Paletts Hizto

Ready, 5122512 % 12 , 1 channel , 8 bit , Raw image data , Dizplay Zoom : 1, Palette : | Intenzity [293,209,7] Chl: B2

Orthogonal Sectionz

# il Z
T -
513 | 513 [ 13

Cf)

Select

Dist.

g

20 DEY

1. Select Ortho

2. Select mouse
(Select)

Using the mouse,
position the cut
lines.

To save
orthogonal
sections, select
Export and save
as contents of
Image window.



gy

Selecting And Saving A Region Of Interest

o
b

£ Unnamed?20 = - AlM o=
Select | Display Slice Owerlay 1. Select
rEIL IR Y % Overlay
?O } @ zﬁapeef:)nre
1= A DINO RO
Slice rtho — _D |1|1_m|
NT | - 2. Select
Oiverlay % m A @ “Extract
0ol B3| — BEI/ regon
e = — :2| 3. Save data
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== (1 LI

Feady, 512251212 . 1 channel , 8 bit , Baw image data |, Dizplay Z2oom : 1, Palette : | Intensity (402,107 Chl: 2



Using “Edit Roi” For Faster Image Acquisition And Data

Saving
@ 1. Select “EditROI” from the LSM menu bar
2. Select “Fit Frame Size to bounding
Rectangle”
1. Choose ROI
shape
2. position and
size with
mouse
3. Scan

To remove ROI
select blue bin

0|9 00| 2| @ [E=

v Fit Frame Size to Bounding Rectangle of all ROl =

emlih), B2 % 512 2 chunriids | B Bl




Multiple Regions Of Interest

1. Un-select “Fit Frame Size to bounding Rectangle” Choose ROI shapes
4. Position and size with mouse

5. Scan

To remove ROI select blue bin

Feady, 512 w512, 2 charneds . B b Fesdy, 5120512 . 2 channels B b



Time Series

=
. Set up scanning Lﬁ

parameters (Z-Series) Time5enes

Time Delay

. Select “Time series” from | ~] appy | store | Delete
the LSM menu [ 00msec O0mses |  OOmsec |
0.0 msec I 0.0 msec I 0.0 msec
Time ||:| jJ' ﬂ
. Select “min,” “sec” or “ms” ity i | 555 s 0.0 mses
Trigger if INDHE! "I Trigger aut INu:une "I

M aral Trigaer | Time |

NtrmDEl-—q’m—j I J' ﬂ
Timne [hem: 2] IF [Elear I
Trigger in INDHE "I Trigger out INl:une 'I

. Enter the number of cycles

. Select “Start T”

————



Viewing A Time Series

Z Sections for Time points for Both Z sections
any time any Z Section and time series
z Time 2+ Time

0.50 pm : 050 pm

1.00 ey 1.00




Time Series - Physiology Experiments

1. If required, use multiple

. . Intenzity RO 1 . Mean of ROls
regions of interest o ok +
150 - B
100 —
a0 Hemove
1 1 D T T T T T —
2. Set up time series as before o o® 010 | o5 oo o Type Postion Dimension

X o¥ K ¥

Intensity il 2 P11 [ 200 104 31
250 W2 (O 203 160 20 20
; 200 W3 %150 153 35 19
3. Instead of using 5 - M4 &m0 16
“TimeSeries”, select 50 4 e @Ommow oz
“ ” - ] T T T T T
MeanROI” to start scanning 0.00 0.08 010 015 020 025 Ik 8 O @
Intenzity ROI 3 DlO D -
250
200 H hagram - _
=h el o e b [
50 '—w—\_./\_\_

Threzhold : I Chi ChDr I
Lo J— | ] -I

D T T T T T
Eﬂ 0.00 0.05 010 015 020 0.25

teanF Ol View and save T |
data by selecting | z» | Table
100 EEE BH=
a0 T Show Table Copy Table | Save Table
D T T T T T

0.00 0.05 010 015 0.20 0.25

Drizplay

|ntensi

250

ﬂ 200

| . 150
100 4

tean 0 |

0.00 0.05 010 0.1a 020 0.25

by ROI 5




Saving Data - Using Database

. Select “Save or “Save as” on image window or LSM menu bar

2. Enter file name and notes if required
3. Select “OK”

Mame: | ak

Dezcription : I

Noles il Cancel
Open
User: |administrator MDE
Databaze [MOE]: iR ne
D wzershzhona. rmdb Mew
D:wzersh Tonyg MAOB01 0040601 00.mdb DB
F:A1712994171299. MDB
F:0407 00840 E 04071 00 MDE

Compress Files ;[




SAVING DATA - USING “EXPORT”

File Acquire Proce

Select “File”from LSM menu

Select “Export”

Export Images and Data K E3 Select “Image type”

A

Select “Single image with raw
data,” “Series with raw data,”
or “Contents of image window”

Image tpe © | Contents of the image window

Single Image with raw data
Seres with raw data
Contents of the image window

Save In:

~“Ha|=EE = 5. Select “Save as type”

“Tif - Tagged image File” is OK
for 8 bit

- use “Tiff -16 bit” for 12 bit
acquired images ( Most other
software will not recognize 12
bit)

File name: Save I

Save az tppe: | TIF - Tagged Image File [*tf] Cancel |




Shut Down Procedure

1. Acquire - Laser - Switch off lasers

T Laser Control X

Lazer Unit W avelength Powveer | Close
Enterprize 351, 364 nim e
4558, 483, 514 nm
HeMel 543 nm O
HehleZ 633 nm i
Mawimum Fower, 250 mw
W avelength: 458, 488, 514 nm
Shatus: Cooling b
Tube Current: 0.0A ﬂl
Output [%] [ 4} o
2. File - Exit LSM 510 program
3. START shut down computer operating system.
You will be warned to wait until the Argon lon laser has cooled down.
4.  Switch off the mercury vapour lamp.
5. Turn off the remote control box but only when the fan on the Argon lon laser has

stopped



